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rhard you for selecting Micro-Uor1d*s hDh (analog to 
-J i n tai to analogs card. It is nom p <ssible to read eight 
^nalo’i voltages and display the read i iss or u e them in your 
li. ic » rosrani. It is also possible to out? ut one analog 
1 '' • 1 tag* tr om basi c commands. 


1 N :.ThLLhT I ON: 


1. Ma>:« S'jr*i your computer is turned OFF. <It is a 1 *<ays 
test to ha* *e your computer off during insertion or removal of 
it-* •: i r 11 d .» . 

-- Insert the R[ i board into the User Port mi th the 
oriipo ient side up. 

^ - Turn y o u r con if u te r o n • 

4 . Load a nd r u n • o u r RCm i so r tea re. 

• LRh ION h L 1 : 

Hf ter step 4 in the i ns ta 1 1 a ion i ns tructi o n st he 

scree i mill shorn the SVS number to activate the A/D 

conversation process. It mill also shorn eight memory 
locations that can be peeked to find the • -a lues or the 
u ol cu rr'er ted. Table R horns the Pin assignments or t tie 

12 Fin conne- tor on the back of your hDh board. 

hti unknomn mol ta-ye is read by applying it to on^ or the 
*44 input terminals shomn in Table j. The input '-'oltage 

mu t riot exceed si . mol ts. R mol ta*? •? or zero uj * should 

r t ij r n a ma 1 ue o r ze ro • U > . f l me mo Its s ho u 1 d retur n a • -»a 1 ue 

• r . T he f o 1 1 om i ns rormu 1 a ca n be used to ca 1 c u 1 a te t tie 

"oltase read by the converter- 

iJo 1 ta ge=U re r + Fee k: t x > x255 

Uref=2*. !5 * 'ol ts norm rial 
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hii ciddi tional output i provided that suppI iss enoush 
power to d r 1 V'; a speaker to i soft level of volume.' this is 
r in 4 of the A 2 Pin ctnalo? connector . 

nr p 1 i cations! 

Vour inter face card can be used for a wide van ty of h/U 

and ( fi <±f i 1 i • a 1 1 ons • T he A/'O mode can be used for measuri r i g 

••olta h arid currents and s tor i no t hern in memory t or furture 

i na 1 ■ r; i - ^ hey can a 1 so be recordc d * • n disk or tape for 

tur tun f l'ttins or data analysis. 

' erne typical applications are- 

t. General purpose data logins. 

Temperature? f ressure? '>o 1taoe- and current 

fi• e•! iz u r erne n ti. . 

3 - Low speed 8 c ha nnel digital os c i 11os cone. 

4. Measure process variables 
5- Control industrial processes. 

6. C reate c o m pie x »...* ave f o r rn s (sine? triangle? 

sauarea for' use as a general pu rpose function generator. 

h simple program to output a sine wave is included in 
the software. By typing run 1000 a low frequency sine wave 
w i1 ] be out p ut on pin 1 of the 12 pin analoo connect r . 

h D COHMEPSION THEORV 

7 Iim h , [j o rivers'ion process works in conjunction with 
t he a c« ornF a. nine sc* ft ware. This ma chi rig language software 
f M-ids the status of the comparator and by successive 
a f f r ox i ma 1 1 o n t.e c h n i *g ue ad J us t s t he output of t he L»hC to 
r,,a t c h the input vo) t age. Therefore the digital word is 
'•Njtpijt tc* the [)/h converter is a so the resul t of the 
i i • n* 'orsion f roces. 1 his is the word that is stored i n memor •-* 

1 mi each chin riel that is converted. 
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ThBLE Rt 

1 v: f i n analog connector wiring ] i?t 
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UF EF-!HT I UF i Dxhs 

In the Dxh mode he interface simply receives the ei?ht 
bit f r orri y o u r comp u ter a nd co noe r ts i t to an a na 1 03 wo I ta=»e 
presented at the output connector. Before t v 
be ope ra t i o na 1 - t he ou tpu t po r t has to be f o ked 
o u t f u t mod e. This is a c comp 1 i s hed by ty f- i ns po k * 
r r the UIC and poke 59473-255 for the PET. 
ho u 1 d be re ad y to r ope ra t i o n - ty pe po ke371 3b - 
• 9471-x for UIC and PET respectively where x is the number to 
be conoer ted to an a na 1 os wol tass. The ou 1 
3 i mg n by t he to 1 1 ow l ns to rrn u 1 a = 

u.:«] t_ a 3 e = < U ref) ♦ < x > / 2 5 5 

ure 2. 5 mo 1 t s nom i na 1 

F UNCTIOHhL DESCRIPTION D/A: 

The DhC output is amplified and smoothed t»y three 
reel ions of a 5 pole? 7 KHZ But termor th low pass filter. The 
niter output is pin one of the LM324 amplifier and can be 
used as a buffered and filtered DhC output- This output can 
be used as a general purpose anal os output and car* 
connected to a hi oh fi to create computer music. 


be 


Is- 



Functional Diagram 






















































100 REM SAVE"00 :'"'IC ADA BAS",8 

Hi DIMX< 90 > 

li^'i ht "sn" 

1 PRINT "7 0 ACTIVATE ft/D THE" ;PR I NT "PRClf"'E c -S 
*140 PR I NT "SYS7482" 

150 PR I NT "TO READ VALUES OF" : PR I NT "CHANNELS Pi THRU -? 
160 PR INT"PEEK^757?> CHANNEL © 

170 PR I NT"PEEK<7578> CHANNEL 1 
ISO fPINT"PEEK<7578> CHANNEL 1 
P'O PRINT "F'EEK •. 7579> CHANNEL 2 
. * 10 PR INI "FEET'< 7530> CHANNEL 3 
.10 I RIN T"PEEK<7581> CHANNEL 4 
720 PR IN T"PEEK 17532> i HANNEL 5 
-30 PRINT"PEEK<7583> CHANNEL 6 
-40 PR INT"PEEKC7534> C HANNEL 7" 

-50 PRI NT"HIT ANV KEY TO":PRINT"CONTINUE" 

. O CETAI:IFAP=""THEN2C0 
2.'u PRINT 

7 '0 i-l Ini : I FAT " "THEN29Q 
3010 FOR N=0 T 090 

310 REhDX<N> :PuKE7482+N,X<N> 

320 ne: ;t 
3 30 SYS7432 
40 for: :=oto 7 
75o t :: • = F’EEK C 7482+94+X) 

NEXT 

3.0 pRINT"cn" 

380 PRINT "CHANNEL 0="’-'<0> 

390 PRINT"CHANNEL 1='V<1> 

400 PRINT"CHANNEL 2="V<2> 

410 PRINT"CHANNEL 3="Y<3> 

420 PRINT"CHANNEL 4="V<4> 

430 PRINT"CHANNEL 5="V<5> 

440 PRINT"CHANNEL 6~"V<6> 

450 PPI NT " CHANNEL ?="V-,7> 

~l6i< 00 T 10330 
470 OIM>:< 10CO 

480 DA T A 169,255,141.13.145,169,0,141,27,145, 162 
490 DATh3, 173. 28, 145, 141 


r J IH 1 

DATA 151 

. 29 

,202, 16, 7 



*510 

REM 21T 





5^0 

DATA173, 

151, 

29, 141, 23, 

145, 96, 169. 

193, 141 

5 D0 

REM 31t 






DAT A23, 

145, 

142, 16, 145, 

169, 225, 141, 

23, 145 

550 

REM41t 





580 

DATA 169, 

123, 

141. 150, 29 

, 141, 16, 145, 

160, S 

570 

REM51T 





580 

DATA136, 

203, 

253, 172, 16 

, 145, 169, 16. 

45, 29 

5 5 0 

REM61T 





800 

DATA 145, 

240, 

5, 152, 77, 

150, 29, 163, 7 

3 , 1 50 

r 10 

REM 71T 





6 4 - 0 

REM 





8.50 

DA TA29, 

240. 

7, 152, 77, 1 

56, 29, 76, 104 

, 29 

8 4 0 

DATA 152. 

157, 

152, 29, 76, 

76, 29, 2 ,133 

, 90 


990 END 

1000 POKE37133.255:REM SET UP OUTPUT FOR VIC 
1010 FOR; .=0 TO 1 STEP. 005 :Z=n*X 
10 2 0 ‘t’=255♦ SIN 1 . Z > 

1" 0 f hi P77136,Y 
1"‘.'0 HI XI 
115,11 '•'i| Mill 10 

cm iy . 
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, ld3a 

a9 

FF 
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#$FF 
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Bd 

IE 

91 
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$9112 —' 
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a9 

00 


Ida 

#$00 
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Bd 

lb 

91 
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$9-1 lb — 


, ld44 

ae 

08 
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, 1 d46 

ad 

lc 

91 
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$31It 


, ld49 

Bd 

97 

Id 
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$ld97 


, ld4c 

ca 
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, ld4d 

10 

07 
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, 1 d4F 

ad 

97 

Id 
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$ld97 

4 /* 

, ld5B 

Bd 

lc 

91 
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$91 lc 

IrJ 

, ld55 

B0 
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, ld55 

a9 

cl 


Ida 

#$cl 


, ld58 

Bd 

lc 

91 
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$91lc 


, 1 d5b 

Be 

10 

91 
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a9 

el 
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, ldB0 

Bd 

lc 

91 
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$91lc — 
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a9 

B0 
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, ldB5 

Bd 

9B 

Id 
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Bd 

10 

91 
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a0 
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BB 
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d0 

Fd 


bne 
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, ld70 

ac 

10 

91 
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, ld73 

a9 
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#$10 

- 6 U 

, ld75 

Ed 

Id 

91 
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$91 Id 

, ld7B 

F0 

05 
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9B 



ty a 
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, ld7b 
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9B 

Id 
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, ld7e 

aB 
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QQ°> 

, ld7F 

4e 

9B 

Id 

1 sr 
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, ld8E 

F0 
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, ld84 

98 
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9B 

Id 
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BB 

Id 
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ff 
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9d 

98 

Id 
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4c 

Id 
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, ld94 

5a 
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00 
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COHHJTH 


(pamtners get the hang of working with the 64 . 


Odds And Ends 


The Sound Of Music 

No doubt about it: the new Commodores with the 
SID chip have the most sophisticated sound 
capabilities of any home/personal computers on 
the market. Skeptical? You won’t be after you hear 
them. For one thing, the SID chip is much more 
than the tone generators found in other computers. 
It is a true sound synthesizer with an envelope 
generator for each of its three voices, program¬ 
mable attack, decay, sustain, and release for each 
voice, plus a choice of four waveforms, plus pro¬ 
grammable high-, low-, band-, and notch-pass 
filters, plus 16-bit frequency resolution over a 
nine-octave range from 0-4 KHz, and even variable 
resonance and a master volume control. 

Commodore sales literature does not exagger¬ 
ate: the 64 truly rivals the capabilities until now 
found only in dedicated keyboard synthesizers. 

The four waveforms allow users to vary the 
tone of each voice. For example, the variable-pulse 
waveform produces a sharp, biting sound like the 
tone generators in other computers. The triangle 
waveform is much more mellow, simulating organ 
music. The sawtooth waveform is abrupt, like a 
harpsichord. And the fourth waveform, “white 
noise," is handy for sound effects such as 
explosions. 

The programmable attack-decay-sustain- 
release synthesizes the acoustical properties of 
notes made by ordinary musical instruments. The 
“attack” is the rapidity with which the note reaches 
its peak; a sharp, biting note is represented by a 
steep attack slope. “Decay” is the slope of the note’s 
decline. “Sustain" is the note’s duration. “Release” 
is the dying of the note to silence. The SID chip 
allows notes to be sustained up to 24 seconds. 

Further processing of the note is possible with 
the programmable filters. These are of ten found 
as slide controls on key!>oard synthesizers, and are 
available through BASIC on the Commodore 64. 
The 16-bit resolution means notes can be extremely 
fine-tuned - in increments of 0.059 KHz, in fact. 

All these features might seem to make sound 
on the 64 difficult to program, but a Commodore 
representative managed to transform a row of keys 
into a primitive organ with less than a screenful of 
BASIC. 

Not only does the 64 have an audio output 
port to feed all those fantastic sounds through a 
stereo system, but one Commodore programmer 
says it is even possible to feed outside sources into 
the computer. Can you imagine plugging and 
electric guitar into the 64, processing the sound 
through the SID chip, and routing it back to the 
amplifier? The neighbors will love you! 


The Commodore 64 offers other niceties, too: 
syntax errors are delected upon entry, before 
RUN. There’s a video monitor output. An assem¬ 
bler for the 6510 CPU is promised soon. The plug¬ 
in cartridges allow up to 16K additional ROM and 
2K RAM. There are ports for two Atari-type joy¬ 
sticks or four paddles. And there will be a forth¬ 
coming version of LOGO, the popular educational 
language for children. 

Next month , Part II will take an even more detailed look 
at the Commodore 64's advanced features . ^ 



MEMOREX 

FLEXIBLE DISCS 

WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D’s 
accepted 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 


93401 In Cal. call 
1800) 592-5935 or 
(805) 543 1037 


NEW VIC-20 - CBM-64 AND PET PRODUCTS 
°°°PRINTER INTERFACE* 0 * 

Adapts VIC-20 and CBM-64 to a Centronics 
type interface Allows printing to MX-80 type printer. 

COMMUNICATION CARTRIDGE 000 

Makes VIC into dumb terminal with selectable 
parameters. 

Model MW-300 39.95 

°°°V-DATA BASE 000 

Allows user to generate mail lists, and inventories. 
Model MW-301 c Cassette 29.95 

MW-301 d Disk 49.95 

°°°8 BIT DIGITAL TO ANALOG CONVERTER AND 8 
CHANNEL ANALOG TO DIGITAL CONVERTER 000 
Allows your VIC or PET to output analog signals. 
Plugs into your parallel users port. Has capability for 
8 channel analog to digital conversion. 



Model MW-304p PET/CBM 139.95 

Model MW-304v VIC/CBM64 129 95 

MICRO WORLD ELECTRONIX INC. 

634Q W. Mississippi Ave. 

Lakewood. Colorado 80226 (303) 934-1973 
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